Impacts of an invasive seaweed Sargassum hystrix var. fluitans (Børgesen 1914) on the fisheries and other economic implications
for the Nigerian coastal waters.
of Nigerian water bodies. The ecology, population dynamics and socio-economic importance of the resources are inter-related with other dependent aquatic organisms. Although if present in large quantities, aquatic plants may have adverse effects on navigation, result in high water losses through evapo-transpiration, and provide habitat for vectors of water-borne diseases. In a balanced environment they have recreational, aesthetic and medicinal values. The study involved identification of the brownish alga, analysis of the proximate composition and mineral constituent as well as the economic implications for Nigerian fisheries and the agricultural sector.
II. Materials and methods
Brownish floating seaweed washed ashore on Nigerian coastal beaches was collected between Latitude 6⁰ 25'10.47''N and 5⁰ 52' 9.95''N and longitude 3⁰ 25' 9.94'' and 4⁰ 52' 9.95'' (Fig. 1) . The collected samples were examined for identification and laboratory analyses were carried out to determine nutritional and mineral constituents. Different identification manuals and materials were consulted for identification ( (2000) .Nutritional and mineral constituents were also determined using LaMotte Spectro Spectrophotometer at the Central laboratory, Nigerian Institute for Oceanography and Marine Research, Lagos. Fishermen encountered during collection of seaweed while landing from fishing trip were interviewed orally to determine impact on fishing activities. 
III. Result
The brown seaweed collected was identified as Sargassum fluitans (Børgesen 1914) otherwise referred to as Sargassum hystrix var. fluitans (Guiry and Guiry, 2012) . Sargassum fluitans is a brown alga (Class Cyclosporeae: Order Fucales: Family Fucaceae: Genus Sargassum) commonly known as gulfweed, sea holly, or sargassum, they are hyponeustonic and holopelagic which means they are fully adapted to a pelagic existence (Parr, 1939 Fishing gear used by artisanal fishermen and industrial trawl net were observed to have being clogged by the floating mass of seaweed. Different fishing gears used in the area that were impacted included gillnets, beach seine, stownet and trawlnets. As a result of clogging by seaweed cleaning of fishing nets and preparations for fishing trips took longer hours as demonstrated in (Plates 2 and 3). 
IV. Discussions
According to Gower et al. (2006) floating Sargassum may be up to several meters in length but are typically much smaller and grow in dense intertwined mats in the Sargasso Sea where the species derived its name. Masses of Sargassum as large as football fields were reported by Tanaka and Fosca (2003) as being deposited by currents and wind on different coastlines around the world. According to Henin et al. (1986) 
Economic Impact of Sargassum hystrix var fluitans in Nigeria
Sargassum hystrix var fluitans had invaded both brackish and marine coastal waters in Nigeria with patches on the beach and also impeded navigation and fishing activities by artisanal and the industrial fishermen respectively. The clogging of the fishing nets mainly monofilament and multifilament resulted in loss of man hours spent in removing the weed from the net in preparation for the next fishing trip. Although gillnets were sited mainly during this survey, several other fishing gears used were also impacted by clogging based on their operational methods including beach seine, purse seine, stownet and trawl nets. Low catch was reported by the fishermen who nicknamed the weed in local parlance as "Irun Imu Ijoba" (literally meaning government moustache) in addition to other nomenclatures such as gulfweed, sea holly, or Sargassum. Eklof et al. (2006) which concluded that in areas naturally lacking vegetations such as sand banks, presence of seaweed farms impacted positively on fisheries production by increasing fish catches of certain species. However, limited accessibility to fishing ground and clogging of nets might be responsible for low fish catch reported by the fishermen as against low fish productivity since masses of Sargassum covering large area of water will normally act as fish aggregating device (FAD) providing food, shelter and assemblage for several ecological communities.
In the past couple of years, changes in the natural climate and weather patterns across the North Atlantic appeared to have allowed Sargassum weed to grow more. Such changes are related to large atmosphere and ocean circulation changes that originate across the planet in the eastern tropical Pacific Ocean and in the Arctic Ocean. In these patches of Sargassum weed, found at the surface of the ocean, create very interesting biological museum. Floating mass of Sargassum hystrix var fluitans formed important habitat for fishes and invertebrates providing home for many animals. Mats of seaweed also acted as refuge for several juvenile fishes such as chubs, dolphin fish, triple tail fish, trigger fish, flying fish and pipefish. Large predatory species associated with the Sargassum habitat include jacks, dolphins (Coryphaenidae), barracudas (Sphyraenidae), mackerels and tunas (Scombridae), swordfish (Xiphiidae), and billfishes (Istiophoridae) (Gibbs and Collette, 1959; Stephens, 1965; Dooley, 1972; Fedoryako, 1980; Carr, 1986) . Juvenile turtles used the floating mats as protection and feeding (Hong-Yu et al. 2010) .
Patches of Sargassum weed were also observed to be beneficial for pelagic seabirds that fed on the fish that hung out beneath the patches. As indicators of climate change; they can be used to study diversity patterns and were particularly useful for planning conservation and sustainable use of inshore marine resources ( The proximate composition of nutrient and mineral constituent showed that Sargassium is nutritionally rich with acceptable level of minerals which have been found to enhance plant germination through production of liquid fertilizer (Sivasankari et al., 2006; Trono JR., 1999) . Although, this study didn't determine the toxic substances in Sargassum fluitan in order to advice on direct consumption but the observed nutrition and mineral constituents agreed with Abowei and Tawari (2011) which suggested that they could be consumed directly by humans and be used in medicine, pharmaceuticals, industrial production as well as agricultural processes. Seaweeds extracts and fractions have also been reported to be a rich source of antioxidants and different types of antioxidants have been isolated from various species of seaweeds (Fujimoto and Kaneda, 1984; Cahyana et al., 1992 Sargassum is also beneficial on the beach front as it provides shelter and food for organisms once on the beach and also protects sand from wave erosion by trapping sand from wind erosion (Gheskiere et Tanaka and Fosca, 2003) .
In area where Sargassum have constituted a big hazard one method of dealing with the problem wasthe use of mechanical equipment to rake the material which was deposited at the base of the dunes (Bruun, 1983 
